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i In order to produce high quality colour rires- 
~ entettori graphics such as pmsfsF^^mse- ' 
. merits; notices,, greeting _earjds_ etc*, efficiently 
and at a low cost, there is provided a gratihics 

system (1) for a colour copier(24). The system 

(1) includes a memory card (15) Input {7} for 
object image data, a host processor (2) connec- 
ted to a user controllable keyboard (20X tor 
selecting and editing the object image data to 
create edited image data, a real-time object 
processor (12) for rendering the edited irrtage 
data to output an Image signal (17) to the copier 
(24) for printing an image represented byj the 
image signal. th%~system (1) is characterised by 
the absence oJP an Image, firajn^ store. J 



3f 




a. 

LU 



Jouve, 18, ru Saint-Denis, 75001 PARIS 



1 



EPQ568 357 A2 



2 



The present invention relates to a graphics sys- 
tem, for example a presentation graphics system 
which can be connected to an existing printing device, 
such as a colour laser copier, that is provided with a 
video interface. 

i Colour composition systems for creating tu\j col- 
our desk top publishing capable of creating and print- 
ing A3 size full colour images at 400 dots per inch^dpi) 
traditionally use a personal computer system with the 
aid of various input devices such as a mouse and a 
keyboard. The image is normally composed and<stor- 
ed in a frame buffer memory device on a pixel by pixel 
basis before the image is written out to the relevant 
display device, such as a colour printer on a line by 
line basis. 1 

j For an image the size of an A3 page, at 40b dpi, 
4,632 x 6,480 pixels must be stored. If 24-bits of col- 
our are stored per pixel, this gives a total storage re- 
quirement of over 90-Mbytes. Such a storage sbje re- 
quirement is often a significant expense in the design 
of a full colour composition system in addition to^a re- 
sulting increase in the size of any system incorporat- 
ing the composition system, thereby hindering thp ac- 
ceptance of full colour systems in normal consumer 
markets. < 

I It is an object of the present invention to provide 
a simplified image composition system for use with a 
printing device that substantially eliminates the need 
fo* storage of an image on a pixel by pixel basis!. 

\ In accordance with one aspect of the present in- 
vention there is disclosed a graphics system for a col- 
our copier, said system comprising an input object im- 
age data, host processor means connected to a user 
controllable input means for selecting and editing said 
object image data to create edited image data, real- 
time processor means for rendering said edited image 
data to output an image signal and communication 
means for interconnecting said system with said cop- 
ier for printing an image represented by said image 
signal. 

[ A number of embodiments of the present inven- 
tion will now be described with reference to the ac- 
companying drawings in which: 

; Fig. 1 is a schematic block diagram of a first em- 

i bodiment; 

| Fig. 2 is a schematic block diagram of a preferred 
i embodiment and 

: Fig. 3 is an illustration of the preferred embodi- 
* ment 

! The present embodiments apply technology dis- 
closed in: 

! (i) Australian Patent Application No. 

\ (Attorney Ret: (RTO7)(202788» claiming 

! priority from Australian Patent Application No. PL 

; 2147 of 29 April 1992, entitled "A Real-Time Ob- 

{ ject Based Graphics System"; 

; (II) Australian Patent Application No. 

(Attorney Ref: (RTO8)(202790)) claim- 



ing priority from Australian Patent Application No. 
PL2148 of 29 April 1 992 entitled "Method and Ap- 
paratus for Filling an Object Based Rasterised Im- 
age"; 

5 (HQ Australian Patent Application No. 

(Attorney Ref: (RTO13) (202800)) 
claiming priority from Australian Patent Applica- 
tion No. PL 21 53 of 29 April 1 992 entitled "Method 
and Apparatus for Providing Transparency in an 

10 Object Based Rasterised Image"; 

(iv) Australian Patent Application No. 

(Attorney Ref: (RT016) (202813)) 
claiming priority from Australian Patent Applica- 
tion No. PL 2156 of 29 April 1992 entitled "Edge 
15 Calculation for Graphics Systems" and Australian 

Patent Application No. PL 2145 of 29 April 1992 
entitled "Object Sorting for Graphics Systems"; 

(v) Australian Patent Application No. 

(Attorney Ref: (RTO2)(202826)) claim- 

20 ing priority from Australian Patent Application No. 

PL 2142 of 29 April 1992 entitled "A Preprocess- 
ing Pipeline for RTO Graphics System"; 

(vi) Australian Patent Application No. 

(Attorney Ref: (RTO10) (203161)) 
25 claiming priority from Australian Patent Applica- 

tion No. PL 21 50 of 29 April 1 992 entitled "Object 
Based Graphics Using Quadratic Polynomial 
Fragments"; and 

(vii) Australian Pate nt AppI ication No. 

30 (Attorney Ret; (RTO9)(203174)) claim- 

ing priority from Australian Patent Application No. 
PL 2149 of 29 April 1992 entitled "Bezier Spline 
to Quadratic Polynomial Fragment Conversion"; 
all lodged herewith by the present applicant, 

35 the disclosure of each of which and any correspond- 
big European applications is hereby incorporated by 
cross-reference. Those specifications disclose ar- 
rangements by which real-time object based images 
can be created, generally using quadratic polynomial 

40 fragment (QPF) representations of objects. 

Referring now to Fig. 1 , there is shown first em- 
bodiment of the present invention in the form of a pre- 
sentation system 1 which includes a host processor 2 
connected to a processor bus 3 via an address latch 

45- 14. Also connected to the processor bus 3 are a sys- 
tem ROM 4, a system RAM 5, a serial controller 6, a 
memory card interface socket 7, a real time object 
(RTO) processor 12, and a dual port RAM 8. 
. The host processor 2 is a general purpose micro- 

so processor which is arranged to control the generation 
of object based images. In the preferred embodiment, 
the host processor 2 is a 32 bit microprocessor such 
as the INTEL I960SA, which permits high speed op- 
eration at low cost and has a wide addressing range. 

55 The host processor 2 operates to create and maintain 
multiple bject lists which are stored in the system 
RAM 5 and which include multiple objects which are 
ultimately processed the RTO processor 12 to form 
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an image. The calculations for image generation are ! 
generally only performed at the graphic object level. < 
For each image that is to be created, the host proc- 
essor 2 specifies the position, size, and colour of 5 
each object that is to appear in the final image. The 
hcjst processor 2 also interacts with the serial control- . 
let 6 to a keyboard 20 which allows the user to inter- , 
face with the presentation system 1 for command and * 
control*, including the selection of graphic objects to j 10 
form an image for printing. The serial controller 6 in- ; 
terprets keyboard commands from the keyboard 20 j 
and forwards the keyboard commands to the host, 
processor 2 via the processor bus 3. 

\ The host processor 2 has a 16-bit external data is 
bus which is multiplexed with a 32 bit address bus, in : 
addition there are 16 control signals provided by the ■ 
host processor 2. The most significant 1 6 address bits • 
(bits 31-16) are not multiplexed. However address 1 
bitjs 15-4 are demultiplexed by the address latch 14. ; 20 
The host processor 2 has secondary control of the: 
processor bus 3 whilst the RTO processor 12 can ob- j 
tain access to the bus via DMA whenever it requires \ 
such access, except when ever specif ically locked out^ 
via software controlling the host processor 2. The ad- 1 25 
dress latch 14 are of a tri-stated nature and are only ' 
used when the host processor 2 has control of the ; 
bus. The address bits 3,2,1 are demultiplexed directly ; 
by.the host processor 2 to avoid any latch delays dur- * 
ing burst accesses. During bursts, the upper address \ 30 
bib and the latched address bits remain static whilst 
adjdress bits 3-1 count up. Thus host processor bursts j 
are limited to 16 bytes. These bursts can occur in sev- i 
erk combinations of byte and half-word accesses. AH 1 
address decoding is based on the upper 4 address^ 35 
lines (aligned to 256 Mbyte boundaries), so one host i 
processor burst cannot span multiple devices. i 

™ The multiplexed data bus of the host processor 2t 

is used to directly control the RTO processor 12, sys- 
tem RAM 5, system ROM 4, serial controller 6 and the 40 
memory card interface socket 7. 

; Arbitration of the processor bus 3 takes place be- 
tween the host processor 2 and RTO processor 12. 
Tr£e host processor 2 masters the bus until the RTO 
processor 12 is commanded (by the host processor 2) 45 
to begin operation. The RTO processor 1 2 then takes - 
coptrol of the processor bus 3 and will notify the host 
processor 2 when it is finished. The host processor 2 - 
ha^ no mechanism to stop RTO processor 12 from ob- 
tajhing the processor bus 3 except by halting the RTO 50 
processor 12 from operation. The RTO processor 12 
wil) attempt to completely prepare an object list for 
printing or display once started and may use the proc- - 
essor bus 3 continuously once it gets it (if the RTO 
processor 12 Is rendering at the same time it may bot- 55 
tie neck internally and release the processor bus 3 un- 
til jt is able use it again). Multiple object lists can be 
used to make up an image, and hence the system 
software could use this approach to prevent th RTO 



processor 12 from holding too long a mastership of 
the processor bus 3. 

The host processor 2 communicates with the va- 
rious other devices of the presentation system 1 by 
means of memory mapped I/O. The upper 4-bits of 
the processor bus 3 are decoded by programmable 
array logfic units (PALs) (not shown) to provide ail 
necessary enable and select signals, read and write 
strobes, buffer controls and the ready signal for the 
host processor Z These logic units are active when 
the host processor 2 masters the bus and when RTO 
processor 1 2 masters the bus. 

The system ROM 4 preferably contains 512 kilo- 
bytes of ROM which is generally provided by a single 
256K x 16 device. The system ROM 4 contains the 
controlling program for the presentation system 1 as 
well as various examples of images, fonts, clip titles, 
and other data used In the presentation system 1. 
Both the host processor 2 and RTO processor 12 can 
access the memory in the system ROM 4 and single 
and burst accesses are supported. Preferably, the 
system ROM 4 is wired so that larger ROMs can be 
used when they become readily available. 

The system RAM 5 preferably contains 256K 
bytes of RAM which consists of two 128Kx 6 devices. 
The system RAM 5 is used by the host processor 2 
for the caching of graphics objects including QPF 
lists, the caching of performance critical code, and as 
a variable storage. Single and burst accesses are 
supported, as are byte writes. Preferably, the system 
RAM 5 is also wired so that larger RAMs can be used 
when they become readily available. 

The memory card interface socket 7 provided for 
the Insertion of standardized memory cards. Typical- 
ly, these sockets are adapted to take cards conform- 
ing to both the JEIDA and P CM IA standards. JEIDA 
~ (Japanese Electronics Industry Development Asso- 
ciation) and PCMCIA (PC Memory Card International 
Organization) have released substantially identical 
standards for the use of 68 pin interchangeable mem- 
ory cards. Each memory card 15 may be typically be 
used as ROM devices incorporating object graphic 
data, but can also be either flash EPROM or static 
- Ram with battery backup. Each memory card 15 is 
used to store libraries of graphics objects, object edit 
lists, clip titles, fonts, characters, animation sequenc- 
es and/or special programs which can be used to re- 
place or supplement all or part of the programs within 
system ROM 4. Where static RAM cards are used, 
then these can also be used for storage of a user's 
" images for later use. Preferably the memory card in- 
terface socket 7 is capable of accommodating cards 
with increased storage capabilities as they become 
available. 

The memory card bus 9 to the memory cards is 
preferably buffered by a bidirectional buffer 10 from 
all t her devices accessing the process r bus 3. This 
is to ensure that the memory cards 1 5 do not interfere 
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with the logic levels of the processor bus 3 at any 
stage. Since a memory card 15 can be inserted or re- 
moved by the user at any time, some bus problems 
may be unavoidable. Short pins in the memory card 5 
interface socket 7 can be used to provide interrupts 
a short time before the card is removed. If the RTO 
processor 12 is mastering the processor bus 3 when 
a card is removed , the recovery time for the host prcjc- 
es'sor 2 software will be reduced by the maximum bus io 
tenure of the RTO processor 12. The memory card In- 
terface socket 7 is provided with short card detect 
pins which generate insertion and removal interrupts 
fof the indication of the presence or otherwise of: a 
memory card 15. The signals are sent to the serial is 
controller 6 where they can be used for detection :of 
removal, insertion of crooked memory cards. Detect- 
ed memory card signal can then be relayed to the 
host processor 2 through a general interrupt This al- 
lows notification of a software event to update tljie 20 
current state of the host processor 2 to take account 
oflthe removal. a 

• in order to determine the nature of the memory 
card 15 inserted, an optional attribute memory may 
be read from the memory card 1 5. This attribute mem- 26 
ory is only 8 bits wide and is read on the low data bus 
and is accessed at the predetermined memory ad- 
dress of the memory card. This allows the presenta- 
tion system 1 to be used in conjunction with memory 
cards of different attributes and speeds. Preferably so 
system software is provided to interrogate the mem- 
ory cards and decide based on their speed and op- 
tional attribute memory, how the RTO processor }2 
and the host processor 2 will best be able to safely ac- 
cess the memory cards, i 35 

i Where SRAM type memory card devices with 
battery backups are supported, the memory card 
sockets 7 is provided with battery condition signals 
that are connect to the serial controller 6 and indicate 
whether the battery is good or bad. 40 

; The serial controller 6 Is preferably implemented 
by; a Exar 82C684 Quart device which includes four, 
full duplex, asynchronous serial channels, two timers 
arjd sixteen general purpose input and output ports. 
The connection of the serial controller 6 to processor 46 
bus 3 is only 8 bits wide so all accesses only exist on 
the lower (even) byte of the processor bus 3. A first 
serial communications link 21 of the serial controller 
6 is used to communicate with an output device safch 
as- a Canon CLC 500 colour laser copier 24 to control so 
the copying device and receive status information^ A 
second serial communications link 22 is used as £n 
RS232 interface which provides a means to interro- 
gate and control the host processor 2 when perform- 
ing servicing or updating system control software ! A 55 
th(rd serial communications link 23 is used to commu- 
nicate with a keyboard 20 for the interactive ntry f 
user requests, commands, selections and informa- 
tion. Additionally the serial controller 6 is also used for 



timer events, serial communication, special keyboard 
keys, and memory card insertion and removals which 
can be communicated to the host processor 2 
through an interrupt 

The RTO processor 12 is setup and controlled by 
the host processor 2 for the real-time rendering of ob- 
ject based graphic image and a full description of a 
specific example of the RTO processor 12 can be 
found in Australian Patent Application 

claiming priority from Australian Patent Applica- 
tion No. PL2147 (Attorney Ref. (RTO7)(202788)) of 
29 April 1992 by the same applicant, the disclosure 
of which has been previously incorporated by cross- 
reference. 

The RTO processor 12, apart from interfacing 
with the processor bus 3, also interfaces with its own 
dedicated QPF memory 16, which is implemented as 
512k bytes of 25ns local QPF memory (four 1 28K x 8 
rams). These rams are always enabled, and RTO 
processor 12 drives the read and write strobes direct- 
ly. 

Once setup and started, the RTO processor 12 
reads lists of objects from system ROM 4, system 
RAM 5, or the memory cards into its own local mem- 
ory, prepares the objects, and then renders the ob- 
jects, outputing an 8 bit data word an RTO processor 
level output bus 17, for each pixel of the output de- 
vice, which describes the level and effects desired for 
the highest visible object active at the pixel. Prefer- 
ably, the display lists include object outline data which 
permit the calculation of graphic images in real time. 
An example of such data is quadratic polynomial frag- 
ments which are normally cached in the system RAM 
5, but may be read directly from the system ROM 4 
. or from memory card 1 5. 

After reading the display list in the form of QPF's, 
the RTO processor 12 scales and translates the QPF' 
objects in each of the X and Y directions. This allows 
the implementation of squash and stretch effects, as 
well as the compensation for different pixel aspect ra- 
tios found on different output devices. 

Next, QPF's which have been translated or 
scaled entirely off the screen are removed from the 
object list by culling. QPF's which are too small to be 
visible, are also culled. QPF's which cross the boun- 
daries of the output device are also clipped. After ini- 
tial processing, the QPF's are stored in the dedicated 
QPFtnemory 16. Once all the QPF's are stored in the 
dedicated QPF memory 16, they are sorted into line 
order and then pixel order in terms of the position of 
each of the first pixel in each QPF. Subsequently, the 
intersections of all QPF's with scan lines that they 
cross are calculated. This is performed In real-time 
without the use of a frame store. QPFs are not flat- 
tened into straight lines before intersection calcula- 
tion, and accordingly curvature is preserved in the 
curves even at high magnification. After intersection 
calculati n, the visibl rdering of bj cts is deter- 
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mined and hidden surfaces are removed. Regions of 
colour are then filled by extending the priority levels 
for each QPF until the next intersection. Transparen- 
cy and effect calculations are then performed in hard- s 
ware and at real-time data rates. In this manner, the 
RJO processor 12 outputs pixel data for display on 
rcjster displays or printing on a copier device in a syn- 
chronous manner and comprises colour level data 
transferred via the level output bus 17. 10 

i When the RTO processor 1 2 Is a slave to the host 
processor 2, the host processor 2 is able to read the 
control registers of the RTO processor 12 in addition 
to reading the dedicated QPF memory 16. Access to 
control registers of the RTO processor 12 is per- is 
formed by memory mapped I/O techniques. The base 
address for accessing the dedicated QPF memory 16 
Is programmed into the RTO processor 12 registers at 
start-up and is also set according to the host proces- 
sor memory map table. The RTO processor 12 do£s 20 
not support burst access or byte writes to its registers 
o? dedicated QPF memory 1 6. 

j When the RTO processor 12 is in control of the 
processor bus 3, the RTO processor 12 drives the aje- 
multiplexed address and data buses directly. As men- 25 
tloned previously it requests use of the processor bus 
3 jby notification and subsequent grant from the host 
processor 2. 

: The RTO processor 12 has an interrupt outpjut 
signal which is connected to the host processor 2 and 30 
forms the highest priority interrupt (INTO) of that de- 
vipe. This Interrupt jan be used to Indicate majiy 
eyents including completion of operations and inter- 
nal error events. ! 

I The 8-bit contents of the RTO processor output 35 
level bus 17 Is used to form the address of a dual port 
RAM 8 which is used as a colour palette between tne 
RTO prooessor 12 and a colour copier 24 such as a ~ 
Canon CLC 500. Preferably, the dual port RAM 8 : is 
divided into a number of separate palette areas, with 40 
a separate palette area being chosen after a prede- 
termined number of lines have been printed by the 
copier 24. The copier 24 operates by means of a four 
Pf ss process. The four colour passes include Cyan, 
Magenta, Yellow and Black (CMYK). Hence swapping 45 
of palette areas can be timed to occur at the comple- 
tion of each colour pass of the copier 24. One portof 
trre dual port RAM 8 outputs the colour selected by 
tKe RTO processor 12 to a copier Interface buffer 25. 

• The copier Interface buffer 25 outputs the current so 
pixel colour in addition to pixel clocking information, 
copier enablement signals and line enable signals ob- 
tained from a timing bus 26 output from the RTO proc- 
essor 12, by way of RS422 output drivers, to the cop- 
ier 24 according to its specific timing requirements. ss 
Where the copier 24 is a CLC 500, the buffers 25 out- 
put to an IPU port of that copier. The other port of the 
dual port RAM 8 is connected to the processor bu .3. 
This port is readable and wrilabl and permits burst 



accesses by the host processor 2 which can be us d 
by the host processor 2 to alterthe colour palette area 
by software control. Hence the colour palettes can by 
changed at any time by the host processor 2 including 
between the time that the copier 24 is engaged in a 
colour pass or even when the copier 24 is engaged 
in a current colour pass. 

The RTO processor output level bus 1 7 is also fed 
to a video processing unit 27 which contains a video 
synchronisation unit, preferably implemented by a 
74ACT715 Video Synchronization Generator which is 
a programmable video synchronization generator, ca- 
pable of producing a wide range of different sync wa- 
veforms and timings. The host processor 2, acting un- 
der software control, is designed to program the vid- 
eo synchronisation unit at start-up by the processor 
bus 3, so as to output the correct synchronisation tim- 
ings and interlace factors as required by the particu- 
lar video device, such as video TFT LCD display 28. 
The interlace factor is also forward to the RTO proc- 
essor 12. 

The video processing unit 27 also contains a 
RamDac device which Is preferably implemented by 
a Bipolar Technologies, BT478 RamDac device, 
which is software programmable to contain a palette 
of 256 colours. The RamDac can be software pro- 
grammed by the host processor 2 atstart-up or during 
operation. In addition to the colour palette, the Ram- 
Dac has a single overlay pattern available which can 
be preprogrammed by the host processor 2 so that 
when the RTO processor 12 is being used to print an 
image on the copier 24, the video TFT LCD display 
28 can be colour blanked. The RamDac of the video 
processing unit 27 reads in the current value of the 
RTO processor output level bus 17 and uses this to 
determine which of 256 output colours to output to t he 
video TFT LCD display 28. Output Is In an RGB analog 
output format in addition to vertical and horizontal 
synchronization information and backlight brightness 
control information. 

Referring now to Fig. 2 and Fig. 3, there is shown 
a second embodiment of the present invention. This 
embodiment Is similar in structure to the first embodi- 
ment and corresponding components are numbered 
identically. Additional features include a second mem- 
ory card unit 29 adapted to simultaneously receive a 
second memory card 30, a touch panel 31 , a dial con- 
trol 32, a RGB band store 37 and a SCSI controller 33. 
Additionally a colour processing unit 13 has replaced 
the dual port RAM 8 of Fig. 1. 

The second memory card unit 29 is used to sub- 
stantially increase the range of graphics materials 
such as libraries of graphics objects, object edit lists, 
clip titles, fonts, animated characters etc. that can be 
accessed by the host processor 2 thereby substan- 
tially increasing the overall utility of the presentation 
system 1. 

The transparent touch panel 31 is provided over 
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either one of the memory card units or over the video 
TFT LCD display 28, to increase the ease with which 
a user can select a desired object in the creation of 
an image or carry out a particular command. The , 
touch panel 31 includes an interface unit (not shown) 
for deriving an X-Y position of a depression of the ( 
touch screen and sending this value to the host proc- 
essor 2. I 
■ A dial control 32 is also provided and allows for j 
the rapid selection of a desired object on the video ; 
TFT LCD display 28 amongst a multitude of different j 
objects, thereby also increasing the efficiency of se- , 
lefction of objects formed in the creation of any Image. ; 

! The colour processing unit 13 is provided in re- 
place of the dual port RAM 8 of Fig. 1. The colour ; 
processing unit 1 3 consists of a colour generation and 
mixing (CGM) device for each single colour compo- 
nent of the output colour space of said colour process- 
ing unit 13. A full description of the operation of the 
C<3M device and its configuration as the colour proc- 
essing unit 1 3 is given in Australian Patent Application 
No. PL21 52 (Attorney Ref: (RTO12)(205746» filed by 
thjs present applicant simultaneously herewith and 
entitled °A Colour Generation and Mixing Device", the 
disclosure of which and the equivalent European ap- 
plication is incorporated herewith by cross-reference. 

; The colour processing unit 13 can produce RGB 
colour information 34 from colour information re- 
ceived from RTO processor 12^The RGB colour infor- 
mation 34 can be used for display on the video TFT 
LQD display 28. The colour processing unit 13 can 
also be used to determine the CYMK output for the 
copier 24 by the host processor 2 loading the correct 
colour control information at the start of each pass of 
the colour copier and then reloading RGB colour con- 
trol information for the video TFT LCD display 28 at 
the end of the printing process. 

] Additionally, there is provided the optional capa- 
bility for interfacing with otherforms of output devices 
35 such as a InkJet copier 36 (the Canon CLC 10 for 
example) which is capable of printing an image in a 
number of predetermined bands. This can accom- 
plished by storing RGB colour information in a RGB 
band store 37 before forwarding it to a SCSI controller 
33 which is used for forwarding the RGB colour infor- 
mation to the SCSI interface, of the Inkjet copier 36. 

\ The foregoing describes only two embodiments 
of !the present invention particular to specific output 
devices. Use of other types of output devices and 
other modifications, obvious to those skilled in the 
art can be made thereto without parting from the 
scope of the invention 

Claims 

s : 

1.1 A graphics system (1) for a colour copier (24), \ 
said system comprising an input (7,20-22) for b- 



ject image data, host processor means (2) con- 
nected to a user controllable input means (20) for 
selecting and editing said object image data to 

5 create edited image data, characterised in that 

said system (1) further comprises real-time im- 
age processing means (12) for rendering said 
edited image data to output an image signal , and 
communication means (8,25) for interconnecting 

10 said system (1) with said copier (24) for printing 

an image represented by said image signal. 

2. A graphics system as claimed in claim 1 charac- 
terised in that said real-time image processing 

15 means (12) comprises a real time object proces- 
sor means (12) for rendering said edited image 
data, and said system (1) further comprises a col- - 
our transformation means (8,13) connected to 
said real time object processor means (12) and 

20 adapted to receive said rendered edited image 

data (17) and to determine said image signal from 
said rendered edited image data. 

3. A graphics system as claimed in ci aim 1 or 2 char- 
25 acterised in that said image data is based on 

quadratic polynomial fragments (QPF's). 

4. A graphics system as claimed in claim 1, 2 or 3 
characterised in that said real-time image proc- 

30 essing means (12)-also-produces a video image - 

signal (17) for driving a video presentation means 
(27,28) and said graphics system (1) fort her com- 
prises a video presentation means (27,28) adapt- 
ed to receive said video image signal (17) and dis- 

35 play a corresponding video image. 

5. A graphics system as claimed in claim 2 charac- 
; tensed in that said colour transformation means' 

(8,13) includes a colour mixing and generation 
40 device for each colour component of said image 

signal. 

6. A graphics system as claimed in claim 5 charac- 
terised in that said colour transformation means 

46 (8,1 3) is connected to said host processor (2) and 

setup and control information used by said colour 
transformation means (8,13) is alterable by said 
host processor (2). 

so 7. A graphics system as claimed in claim 5 or 6 char- 
acterised in that said colour transformation 
means (8,13) includes a memory device (8) hav- 
ing a plurality of -colour storage areas. 

55 8. A graphics system as claimed in claim 7 charac- 
terised in that said memory device (8) further 
comprises a dual ported memory device (8) with 
one port connected to said host processor (2) and 
th contents of the colour storage areas are alter- 
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able by said host processor (2). 

9. A graphics system as claimed in claim 4 charac- 
terised in that said video image signal (17) com- 5 

■ prises only a portion of the image which is to be 
; printed by said copier (24). 

10. A graphics system as claimed In any one of the 

\ preceding claims characterised in that said input 10 
: (7,20-22) includes a plurality of memory storage 
I housing means (7,29) adapted to receive detach- 
I able memory storage devices (15,30) containing 
! object image data. 

\ 16 

11. A graphics system as claimed in claim 10 charac- 
terised in that said detachable memory storage 

* devices (15,30) are in the form of non-volatile 
' memory cards. 

20 

12. A graphics system as claimed in claim 10 or 11 
I characterised in that said memory storage devic- 
\ es (15,30) include system code used in the oper- 

> ation of said graphics system (1). 

25 

1?. A graphics system as claimed In claim 10, 11 or 
V 12 characterised in that said input (7) further 
. comprises detection means for determination of 

> the presence or absence of said detachable 

i memory storage device (15). ! - so — - 

14, A graphics system as claimed in any one of the 
\ preceding claims characterised in that said sys- 
\ tern (1) further comprises a touch panel (31), seVi- 

; sitive to a users input and adapted to forward tfte 35 
: location of said input (7,20-22) to said host prqc- 
i essor(2). ! 
\ " " I 

15. A graphics system as claimed in any one of the 
preceding claims characterised in that said sys- 40 

; tern (1) further includes dial control means (32) 
- : connected to said host processor means (2) and 
? adapted to receive directional inputs from ihe 
{ user of said graphics system (1). ] 
; ■ 45 

1& An image processing system for use wfth a print- 
\ ing device, said system comprising: j 
| first processing means generating edited 

! data from input data; i 

second processing means for generatihg so 
\ an image signal by processing said edited datejin 
\ real-time; and j 

interface means for interconnecting said 
! system with a printing device. \ 
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